Springtime ozone depletion over the Antarctic results in increased UVB in local marine environments. It has been established that decreases in primary productivity occur with decreases in ozone concentrations, but the impact of increased UVB on the functioning and stability of the ecosystem has not yet been determined. Very little has been done to evaluate the potential for genetic damage caused by the increase in UVB, and this type of damage is most significant relative to the fitness and maintenance of populations. An essential problem in evaluating genotoxic effects is the lack of appropriate techniques to sample and quantify genetic damage in field populations under ambient UVB levels. In addition, it is currently not feasible to estimate exposure levels for organisms in their natural habitats. - 
UVB can affect many structural components and metabolic processes in aquatic organisms (9) (10) (11) (12) (13) . Even without ozone depletion, UVB is a constant environmental stress, and ambient levels at any latitude can be potentially harmful to organisms. For this reason, increases in UVB stress caused by localized ozone depletion events are of major concern (7, 8, 14) . During the past few years, ozone depletion in the Antarctic has exceeded the expected limits predicted from existing models (15) . With recent observations of Arctic ozone depletion and projected continued declines in global ozone levels (16, 17) , increased understanding of the ecologic implications for aquatic systems is required (18) .
UVB can penetrate to 60 m in Antarctic waters during spring (19) ; however, biologic effects have only been observed to approximately 20 m and most significant effects occur within the top 10 m (19, 20) . Ozone depletion effects on the Antarctic ecosystem have focused almost exclusively on phytoplankton, specifically the process of carbon fixation by photosynthesis (19, 21, 22) . Since phytoplankton are the primary producers and alterations in net photosynthesis will have ramifications at all other trophic levels, both consumer and detritovore populations will ultimately be affected. In addition to their importance in the food web, phytoplanktonic organisms are unicellular and can reproduce asexually. Generation times are on the order of days. Therefore, responses to environmental stresses, such as increased UVB, will occur more rapidly than in larger, sexually reproducing organisms with seasonal and yearly generation times.
Although DNA is a primary lethal target for UVB and genetic damage is a major consideration in sustaining population fitness, there are limited data available on genetic damage in aquatic organisms (e.g., [23] [24] [25] [26] [27] [28] [29] [30] [31] , and even fewer data specific for Antarctic species (32, 33 The implications of size sensitivity to UVB among phytoplankton species could be very significant (34) . If (36) . Temperature is also a factor to consider. Antarctic organisms live at -20C. The standard practice of placing mammalian cells on ice during DNA extraction procedures to prevent enzymatic digestion does not work. In one study, the isolation of high molecular weight DNA required for UV endonuclease assays was not successful in Antarctic marine diatoms. Instead, a radioimmunnoassay for DNA photoproducts was adopted (32) . The radioimmunnoassay is a more complex and more sensitive method that can be effectively used on smaller DNA fragments.
A third consideration in the evaluation of genetic damage in marine organisms is the natural chemistry of seawater. The presence of dissolved and particulate matter can greatly interfere with methods that are routine for clonal cultures of mammalian and bacterial cells. The high salt concentration of seawater is often a major problem.
Despite some of these difficulties, methods for the evaluation of genotoxic, cellular, and developmental responses of Antarctic sea urchin embryos (Sterechinus neumayer:) to ambient UVB exposure have been successfully developed (33 
